casein diet for the same period. Starvation for one day after feeding casein diet for 4 days resulted in disappearance of the peak activity. However, the peak activity was still retained after one day of starvation after 4 days on starch diet. Therefore The activities of intestinal brush border enzymes show a circadian rhythm and the time of their peak shifts with change in the feeding schedule (1) (2) (3) . Generally, the amplitude of change in their activities is largest in the segment of the small intestine in which their activities are highest (4, 5) . Thus the amplitude of alkaline phos phatase activity is highest in the duodenum and declines markedly toward the ileum. Anticipation of food intake has been suggested to be a trigger for initiation of the rhythms in activities of intestinal brush border enzymes, since the activities begin to increase before the start of feeding (6, 7) . When animals are starved for several days (8, 9) , the rhythms gradually disappear and on refeeding it takes several days before new rhythms reappear (7) .
In the present study, we examined which foodstuff is responsible for memory of the circadian rhythm of intestinal alkaline phosphatase in rats. 
EXPERIMENTAL
Male Sprague-Dawley rats initially weighing about 100-130g were housed in individual cages and kept in a room lighted automatically from 08:00 to 20:00hr every day. The animals were given laboratory chow (Oriental Yeast Co., Osaka, Japan) ad libitum or for 6hr from 13:00 to 19:00hr for 10 days. Then they were given one of the semisynthetic diets shown in Table 1 for 4 days by the same feeding schedule as before. Water was given ad libitum throughout the experiment. In some experiments, rats with a blind loop including the duodenum (length, about 17 cm) were used (10) .
Rats were sacrificed by decapitation and the entire small intestine was removed and washed with cold saline. The first 4 cm length from the pylorus was discarded and the next 14 cm length and the blind loop were used for enzyme assay. The segment was everted and the mucosa was scraped off with a glass slide and homogenized in 10 volumes of cold distilled water with a Teflon homogenizer . The homogenate was diluted appropriately and used for enzyme assay and protein determination. Alkaline phosphatase activity was determined by the method of Forstner et al. (11) . Protein was measured by the method of Lowry et al. (12) with bovine serum albumin as a standard. Enzyme activity was expressed as ,umoles inorganic phosphate liberated/min/mg protein.
RESULTS
Alkaline phosphatase activity in the duodenum showed a marked circadian rhythm with a peak at 20:00hr in control rats or rats with a blind loop when the animals were given laboratory chow for 6hr from 13:00 to 19:00hr. A similar rhythm with a peak at 00:00hr was also observed in rats fed ad libitum (Fig. 1) . Figure 2 shows a change in the peak activity of alkaline phosphatase during starvation after supply of laboratory chow ad libitum for 10 days. The peak activity decreased day by day during starvation and disappeared after 4 days.
Next, rats were maintained on laboratory chow for 10 days by a controlled feeding schedule (6hr from 13:00 to 19:00hr) and then given a starch diet or casein diet for 4 days by the controlled feeding schedule. On the next day, they were sacrificed at the times shown in Fig. 3 . At 12:00hr, before the start of feeding, the activity of alkaline phosphatase in rats that had been given starch diet for 4 days began to increase, while that in rats given casein diet by the same feeding schedule remained at the basal level.
Both unoperated rats and rats with a blind loop were given laboratory chow for 10 days and then given a semisynthetic diet ad libitum for 3 days. The peak activity of duodenal alkaline phosphatase (at 00:00hr) was determined on day 4 ( Table 2 ). Unoperated rats on starch diet or casein diet showed a marked increase in enzyme activity, but in rats on cellulose diet the activity remained at the basal level.
In rats with a blind loop the activity in the blind segment was increased markedly by starch diet but not by casein diet or cellulose diet.
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When rats were maintained on starch diet or casein diet for 4 days after 10 days on chow diet and then starved on the following day, the peak activity decreased, as shown in Fig. 2 . It did not disappear in rats previously given starch diet, but it disappeared in rats previously given casein diet (Table 3 Table 3 : one day of starvation after 4 days on casein diet following 10 days on chow diet resulted in disappearance of the peak activity. On the other hand , the peak activity was still maintained after one day of starvation following adminis tration of starch diet under the same feeding schedule as casein diet .
These results strongly suggest that circadian rhythmicity of duodenal alkaline phosphatase is memorized through feeding starch diet for several days, but not through feeding casein diet.
